In this contribution, we report on three fundamental issues, the subsidence, the stress/strain history and tectonic rotation(s) of the basin. To reconstruct the subsidence history we build on the vast stratigraphic and sedimentological database from the literature (Gelati 1968; Gnaccolini et al. 1990; Gelati et al. 1993; Gnaccolini & Rossi 1994; Gelati & Gnaccolini 1996; Gelati & Gnaccolini 1998) . We here derive the stress/strain regime during and following subsidence using structural analysis and, for the first time in the TPB, anisotropy of magnetic susceptibility (AMS) and natural remanent magnetization (NMR). Taking advantage of the low degree of internal deformation we furthermore derive information on possible rotations of the TPB. The final aim of this study is a better understanding of the TPB geodynamic evolution through a multidisciplinary approach.
western limits of the TPB sediments are of an erosional nature and, consequently, it is unknown how far the basin extended above the Ligurian Alps. Towards the north, the Oligo-Miocene sediments of the TPB dip underneath the younger clastic sediments of the western Po Plain (Dalla et al. 1992; Schumacher & Laubscher 1996) .
Sedimentological and structural evolution
During the Late Eocene-Early Oligocene, a prograding marine transgression, probably coming from the north-NE (Lorenz 1979; Lorenz 1984; Gelati & Gnaccolini 1988) , followed by a progressive deepening of the basin floor, took place in the TPB. As a result, alluvial and nearshore sediments were deposited (i.e. the Molare Formation) (Lorenz 1979; Lorenz 1984; Gelati et al. 1993; Gelati & Gnaccolini 1996; Gelati & Gnaccolini 1998) . Sediments of the Molare Formation show a clear source in the southern sector (present day Ligurian Alps and Voltri Group) (Gelati & Gnaccolini 1982) . During the deposition of the Molare Formation, limited extension was taking place (Lorenz 1984; Hoogerduijn Strating et al. 1991; Hoogerduijn Strating 1994; Vanossi et al. 1994; Mutti et al. 1995) .
At the end of the Early Oligocene, an increase in subsidence (Dela was coeval with the deposition of a marly/sandy sequence known as the Rocchetta Formation (shallowwater sandstones and hemipelagic mudstones; Late Oligocene-Early Miocene). The transition between the alluvial and nearshore deposits of the Molare Formation and the overlying Rocchetta Formation marks a general deepening of the basin during the Oligocene and Early Miocene. Palaeocurrent indicators document sediment transport mainly from the SSW (present-day Ligurian Alps and Voltri Group) towards the NNE (Gelati et al. 1993) . The contact between the Molare Formation and the Rocchetta Formation is progressively younger from NE to SW (Fig. 1c) .
Evidence of shortening has been detected during Late Oligocene-Early Miocene times. A contractional structure (Mioglia fold) with NE-SW direction of shortening was active until Burdigalian times in the southern sector of the study area (Cazzola & Rigazio 1982; Bernini & Zecca 1990) (Fig. 1b) . Some NW-SE to NNW-SSE-trending folds active in Late Oligocene times have been observed in the central-eastern part of the study area (Gelati & Gnaccolini 1998) (Fig. 1b) . Northeast-southwest shortening during post-Oligocene times also formed the Val Gorrini Thrust (VGT) (Piana et al. 1997; Fig. 1a) across which the metamorphic rocks of the Voltri Group are thrust on to the Oligocene sediments of the TPB. The VGT deformation is sealed by the Lower Miocene Visone Formation (Capponi et al. 1999) .
Some ENE-WSW normal faults, with displacements up to few hundred metres, have been described as being active during the deposition of the Rocchetta Formation, but with poor time constraints (Bernini & Zecca 1990; Mutti et al. 1995) (Fig. 1b) .
During the Early Miocene, small platforms with both terrigenous and carbonate sedimentation developed in the eastern part of the basin while the central part was characterized by more widespread basinal conditions. Hemipelagic sediments characterize the NW area. The whole central area was characterized by silty/sandy sequences within which several different depositional bodies can be distinguished on the basis of the silt/sand ratio (Rocchetta-Monesiglio Group; see Gelati & Gnaccolini 1998 ). In the central-eastern part of the study area, normal faults directed west-east/WNW-ESE were active during Aquitanian-Burdigalian times (Gelati & Gnaccolini 1998) (Fig. 1b) .
Since Late Burdigalian times, sedimentation became more homogeneous in the entire basin with the deposition of the Cortemilia Formation (classic turbidites with a flow direction from west to east) (Gelati et al. 1993) . The homogeneity of Miocene palaeocurrent directions suggests a change/enlargement in the sediment source area (Gelati et al. 1993; Carrapa et al. 2000) . This change is also supported by sandstone composition patterns which record an increase of rock fragments derived from quarzites, mica schists and gneisses, and a decrease in the percentage of rock fragments derived from ultramafic rocks (Gnaccolini & Rossi 1994; Gelati & Gnaccolini 1998) .
During Langhian/Serravallian times the eastern part of the TPB was characterized by shallow-water shelf sedimentation (Caprara et al. 1985; Ghibaudo et al. 1985) while in the rest of the basin sedimentation was characterized by homogeneous deep-water tabular turbidites (Cassinasco Formation, Murazzano Formation, Lequio Formation) (Gelati et al. 1993) .
Subsidence analysis

Method and input data
To derive the history of vertical movements in the TPB we have constructed subsidence curves from different localities within the basin (Figs 2 & 3). For its central and southern parts we have used a published stratigraphic reconstruction obtained by assembling stratigraphic sections along several km long transects (Gelati et al. 1993; Figs 2a & 2b) . Given the gentle dip of the bedding, this was the only way to cover reasonably wide stratigraphic intervals. In the northern part of the basin we have extracted a synthetic stratigraphic column from an interpreted seismic line (plate II, line 2 from Pieri & Groppi (1981) interpreted by Cassano et al. (1996) ) (Fig. 2a) . In this region (section 6, Tanaro) the TPB kept on subsiding into postMiocene times and was thus buried by Pliocene to Quaternary sediments (Figs 2a & 3) . Lithologies and palaeobathymetries have been obtained from regional correlations (Gelati et al. 1993) (Table 1) . Average palaeodepths between 25 and 50 m have been chosen for the Molare Formation due to its sedimentological features which indicate a shallow water and transitional environment. Palaeobathymetries for younger formations are based on the occurrence of particular benthonic foraminifer and on planktonic/benthonic species ratios indicating palaeodepths between 200 and 600 m for Upper Oligocene-Upper Miocene sediments (Gelati et al. 1993) . We ended our analysis in Tortonian times (except for section 6) in order to avoid the uncertainties associated with the Messinian crisis. Stratigraphic columns have been backstripped adopting standard procedures (Sclater & Christie 1980; Bond & Kominz 1984; Bessis 1986) . Subsidence curves describe the vertical movements of the basement and of the formational boundaries (chronostratigraphic horizons), taking into account compaction. To enable easier visualization of changes in vertical movements occurring during basin evolution, we have also constructed subsidence rate diagrams (Fig. 4) .
Results
Subsidence of the TPB began in the Early Oligocene and continued throughout the Miocene (Figs 3 & 4) . During the Oligocene, subsidence was stronger in the SW part of the TPB (Bagnasco, Millesimo, Dego; Fig. 3 ) than in the NE (Montechiaro d'Acqui; Fig. 3 ), where little movement took place.
Towards the end of the Early Miocene, subsidence accelerated over most of the TPB, including the eastern sector which was a high structural domain during the Oligocene. Burdigalian subsidence affected the entire basin and, in particular, its central-eastern parts (Dego, Spigno, Montechiaro d'Acqui; Fig. 3 ). Magnitudes of vertical movements are higher in this period than during Oligocene time (<1 km during the Oligocene, >2 km during the Miocene).
A compilation of subsidence rates along the selected transects shows (Fig. 4) that the main periods of subsidence are restricted to a remarkably short time span (≥1mm/year between 17.5 and 15.5 Ma and <0.5 mm/year after 17.5 Ma). The central part of the basin (Dego, Spigno) remains the most subsiding area from Chattian until Burdigalian-Langhian times, with relatively high subsidence rates from 0.7 mm/year during the Chattian up to ≥1 mm/year during the Burdigalian-Langhian. The northeastern part of the basin was not strongly affected by the Rupelian subsidence, although it was strongly subsiding during the Langhian. This because of compressional tectonics active in the eastern sector until Late Aquitanian times and responsible for the uplift and erosion of the Rocchetta sediments (Piana et al. 1997) . Fig. 3 . Subsidence curves for the TPB. Note that section 6 shows a fairly constant subsidence through the whole Oligocene, probably due to poor stratigraphic control of the section, which does not allow the detection of accelerating subsidence during this time-span. Grey bars indicate times when the most subsidence occurred. 
Structural studies
The occurrence of a >4 km deep basin within an area of convergence and more interestingly overlapping an orogenic wedge, poses major questions as to the tectonic mechanism responsible for the observed subsidence. An apparent feature of the TPB is the lack of major tectonic structures. For instance, normal faults never show offsets larger than few hundred metres. Given the long history of investigations in the area, it is also unlikely that major structures have escaped field mapping. Smaller-scale structural features such as folds and faults ranging from several tens of meters to decimetres, on the contrary, are not uncommon in the TPB and have received surprisingly little attention. Despite the limited strain that they accommodate, these structures are of great importance because they constrain the stress regime during basin development. A determination of the stress regime during subsidence is obviously a necessary first step to understand the subsidence dynamics of the TPB.
Method and input data
Two approaches have been used to reconstruct the stress evolution of the TPB, classical structural analysis on folds and faults, and palaeostress analysis. In the first case, outcropscale structures have been described and measured to derive fold axes and transport directions in the case of asymmetrical folds and of thrusts. Contractional axes are considered to be perpendicular to the fold axes and parallel to the transport directions. When enough faults were present in a single outcrop, we carried out a palaeostress analysis following well-established principles (Angelier, 1989 and references therein). To determine the position and shape of the stress tensor we have used the program TENSOR (Delvaux, 1993) . Measurements were taken generally on subhorizontal beds. The typical problem in reconstructing the stress evolution of a sedimentary basin is the dating of single tectonic structures.
In some important cases we were able to date folds and faults on the basis of their synsedimentary character. These structures are described in detail in the following section. For other features, a minimum age has been derived from the age of the sediments affected by deformation. A similar approach has been used for the palaeostress measurements.
Results
Contractional structures
Our data seem to indicate the existence of two different families of folds: the first with axes NW-SE and the second with axes NE-SW ( represented mainly by open asymmetrical anticlines and a few closed folds from tens to hundreds of metres in dimensions. A number of these structures have a synsedimentary character and developed during Langhian-Serravallian times (TPB 10, 13, 16; . Possibly the most spectacular NW-SE synsedimentary-trending fold is the Ciglie anticline (TPB 10, Fig. 7) where the growing structure is unconformably onlapped by a subhorizontal turbidite sequence which has been dated as Middle Langhian (D'Atri, pers. comm.). Other structures with similar shortening geometries developed in soft sediments are presently well exposed along road cuttings near the Bossola Pass (TPB 13, TPB 16; Figs 8 & 9) . Site TPB 13 corresponds with an asymmetrical closed syncline overturned toward the NE. This fold developed while the sediments were still soft and therefore it is representative of synsedimentary deformation (Fig. 10) . A low-angle normal fault in the hinge of the anticline is associated with fold development and is sealed by an undeformed stratum (on the top of the SW flank, Fig.  8 ). Site TPB 13 is the only example we have of an overturned structure representing strong deformation. Because of the lack of subsurface data, we cannot say whether this deformation is associated with a major deep structure. Site TPB16 (Fig. 9) corresponds with a box fold with axis 317/11 and related reverse faults 220/18, 247/40 with movements towards the NE. This developed while the sediments were still soft and therefore it is representative of a synsedimentary deformation fold as site TPB 13.
TPB 12 and TPB 19 indicate that NE-SW shortening also affected Tortonian sediments. Therefore on the basis of the observed structures indicated above we conclude that NE-SW shortening was active during Langhian-Tortonian times although the lack of information on the Messinian does not allow a better upper age limit to be given.
NE-SW fold axes. NW-SE shortening has been observed in five different localities of the TPB (Fig. 5) . A good example of a NE-SW fold axis is TPB 11 (near Bastia Mondovì) which has been detected in Lower-Middle Miocene sediments. The TPB 11 is a 200 m open asymmetrical anticline with subhorizontal strata in the SE and with dips up to 30º on the NW flank. The NE-SW-trending folds never display a synsedimentary character (Fig. 6 ). For this reason we interpret NW-SE shortening to be younger than NE-SW shortening, namely postTortonian.
Extensional structures
Palaeostress analysis on small-scale structures suggests a fairly homogeneous north-south tension over the entire basin (Figs 10-12 ). All of these extensional structures have been detected in Rupelian to Tortonian sediments (Fig. 12) . Synsedimentary extension has been detected only in one site (TPB 17) in the Lequio Formation (Serravallian-Tortonian), represented by a set of normal faults with a few centimetres offset and strata thickening toward the fault plane. Our data suggest a north-south tension active at least during Serravallian-Tortonian times.
Magnetic anisotropy
Method and input data
The anisotropy of magnetic susceptibility (AMS) of ferromagnetic minerals is widely used to provide information on the tectonic history of weakly deformed sediments (Scheepers & Langereis 1994; Duermeijer et al. 1998) , such as those present in the TPB. The AMS is represented by a second-order tensor, which can be visualized using a three-axis ellipsoid (Kmax, Kint and Kmin). The total degree of anisotropy is defined by P=Kmax/Kint; the magnetic foliation is defined by F=Kint/Kmin and the magnetic lineation, which is the degree of anisotropy in the magnetic foliation plane, is defined by L=Kmax/Kint (Tarling & Hrouda 1993) . The orientation of the AMS ellipsoid is in most cases congruent with the strain ellipsoid. In finegrained rocks, such as the studied sediments, the preferred orientation of phyllosilicates depends on the strain caused by compaction and tectonic processes (Clark 1970; Moore & Geigle 1974; Oertel 1983; Peterson et al. 1995) , although depositional currents can also account for lineation. Several studies have shown the relationships between magnetic fabric and strain in compressional regimes (Kissel et al. 1986; Lee et al. 1990; Scheepers & Langereis 1994) . In weakly deformed sediments, the orientation of Kmin is perpendicular to the bedding plane, while the orientation of Kmax is generally perpendicular to the direction of major shortening (Lee et al. 1990; Tarling & Hrouda 1993 ). An increase in strain causes the ellipsoid to have a more prolate structure (Lee et al. 1990 ; Tarling & Hrouda 1993). Therefore the magnetic lineation (L), in weakly deformed sediment strongly depends on the stress field (Kissel et al. 1986) allowing comparison with structural data. A high value of L is most likely to be related to synsedimentary deformation, since the fabric of sediments is more easily affected by strain when they are relatively soft and unconsolidated (Borradaile 1988; Mattei et al. 1997) . Samples have been collected within shale/silt layers belonging to the entire stratigraphic sequence and covering the entire basin ( Fig. 13 ; Table 3 ). AMS measurements were carried out using a high-sensitivity low-field susceptibility bridge (KLY-3) at Fort Hoofddijk, University of Utrecht. The mean ellipsoids have been calculated according to Jelinek (1978) . Furthermore in this work only values of Kmax with dD (errors) <25 have been considered as being representative of shortening directions. The locations of all sites are shown in Fig. 13 , but with only the most representative results for the AMS axes while the complete AMS data are presented in Fig. 14.
Results
AMS data show the existence of two directions of shortening, respectively NE-SW and NW-SE, supporting the directions of deformation SUBSIDING BASIN, WESTERN ALPS 217 n=12 n=6 n=11 n=3 n=3 n=9 n=12 n=9 n=17 Fig. 11 . Stereoplots of normal faults measured in the TPB; site locations are given in Figure 10 . R, stress ellipsoid shape ratio.
Fig. 12.
Age determination for north-south tension. White bars, age of sediments in which tension has been found and therefore maximum deformation age. The possible age of tension is younger than the white bars and indicated by thick black lines. Grey bars: synsedimentary structures.
detected with structural analysis (Figs 13 & 14) . This confirms the statement that the AMS ellipsoid can be associated with regional deformations. This assumption is further supported by the trend of magnetic lineation, which differs from the palaeocurrent directions in the same area (Gelati et al. 1993) . In some cases, an age of deformation can be proposed. This is the case of sediments with high L. Very high values of L correspond in general with NW-SE AMS axes, which can be related to NE-SW shortening (Table 3 ; Fig. 13 ). In particular they occur in Lower OligoceneAquitanian sediments (site M20), in Upper Oligocene-Lower Miocene sediments (site M4), and in Middle Langhian sediments (site M5) (Table 3 ; Fig. 13 ). Furthermore, site M5 has been measured on the Ciglie Anticline (Fig. 7) supporting the relationship between shortening (in this case synsedimentary) and AMS data (especially high values of L).
NRM analysis for rotations
Palaeomagnetic results and palaeoreconstruction models from areas surrounding the TPB suggested that significant counterclockwise rotations took place during Oligo-Miocene times (Burrus 1984; Boccaletti et al. 1990; Vanossi et al. 1994; Vigliotti & Langenheim 1995; Bormioli & Lanza 1995; Muttoni et al. 2000) . Since no palaeomagnetic data were available for the TPB itself, we have performed a demagnetization analysis on sediments from the entire basin in order to investigate the tectonic rotation history. NRM analysis was also performed on Pliocene sediments that seal the geometrical relationships between the TPB basin and the surrounding areas (e.g. the Po Plain), providing information on this particular timespan.
Method and input data
The study of the natural remanent magnetization (NRM) in rock samples was carried out in order to derive the characteristic remanent magnetization (ChRM), which can be used to estimate tectonic rotations. Samples were collected from the entire basin (Fig. 13) and covering the whole stratigraphic interval (Table 4) 
14. Equal area projection of Kmax (triangles) and Kmin (circles) of the ellipsoid of the AMS for the individual samples, with the calculation of the mean ellipsoid according to Jelinek (1978) . Bold characters refer to the high value of L with dD <25. Depositional time refers to the formation in which the AMS has been measured.. Table 4 . Results from NRM analysis from the different sites of the TPB (see Fig. 13 gressive stepwise thermal demagnetization (TH) using small temperature increments (30-50ºC) (Fig. 15) and, for some samples, by alternating field demagnetization (AF) (Fig. 16 ). This latter method involves increasing at each step the alternating field strength instead of the temperature. Each mineral has its characteristic unblocking field in the same way that it has a typical unblocking temperature. In the perfect case the same rotation should be obtained by both techniques. The NRM was measured for all the samples with a 2G Enterprise DC SQUID cryogenic magnetometer. Demagnetization diagrams were used for the interpretation of representative samples (Fig. 16) . The ChRMcomponents were determined by calculating best-fit lines through data-points belonging to specific temperature intervals. Demagnetization vectors were finally combined using Fisher statistics (Fisher, 1953) 
The evolution of the TPB
Subsidence affecting the westernmost segment of the Western Alpine orogen, that is, the Ligurian Alps, allowed the deposition of transitional sediments on top of the orogen, progressively younging from the NE (Late Eocene-Early Oligocene) to SW (Late Oligocene), thereby initiating the evolution of the TPB. Subsidence was fairly constant from the Oligocene until the Middle Miocene, with the exception of an Oligocene episode of subsidence acceleration in the SW part of the basin. The stress/strain regime during Oligocene to Early Miocene times is poorly resolved. Some north-south tensional stresses have been detected in several parts of the basin, especially in its SE portion. They are compatible with relatively small ENE-WSW-to WNW-ESE-trending normal faults mapped in the SE parts of the basin (Bernini & Zecca 1990; Mutti et al. 1995; Gelati & Gnaccolini 1998) . The overall extension accommodated by these faults is of the order of several hundred metres (c.1700 m by measurement of the horizontal displacements) and, therefore, they are indicative of stress rather than substantial strain. During the same time interval, Late Oligocene to Early Miocene NE-SW compression caused the formation of few contractional structures such as the NNW-SSE-trending Mioglia fold in the south and open anticlines in the eastern parts of the basin (Bernini & Zecca 1990; Gelati & Gnaccolini 1998 ). This phase of shortening fits in well with our AMS data. Timing and thus the genetic relations between north-south tension and NE-SW shortening remain unclear.
From the Early to Middle Miocene, strong subsidence affected large parts of the TPB. Little is known from the southern part of the basin where Miocene sediments are lacking. Similarly to what was discussed for the previous time-span, the observed structures are quite widespread but systematically associated with small displacements. No significant extensional features have been detected. The NE-SW-directed compression and limited shortening remained active through Serravallian-Tortonian times, producing synsedimentary structures such as those observed at sites TPB 10, TPB 13 and TPB 16 (Figs 8 & 9) .
Serravallian and older sediments also experienced NW-SE-directed compression associated with the formation of small-and some larger- scale folds. The age of this deformation stage is poorly constrained, but because of the consistent lack of synsedimentary activity we interpret the NW-SE directed compression to be younger than the NE-SW-directed one and therefore post-Tortonian. Despite these uncertainties, it is clear that the entire Miocene TPB evolution took place under a NE-SW-to NW-SE-trending prevailing compressional regime.
The TPB and its regional context
Our new palaeomagnetic data show that TPB sediments experienced a fairly small (c.20º) counterclockwise rotation in Middle Miocene times, following which the TPB has basically acquired its present-day position. The stress/ strain geometries that we have obtained are thus not substantially different from their original position. The TPB sediments transgress and only partly seal the pre-Oligocene structures developed in the Ligurian Alps contractional domain (Vanossi et al. 1984) , since evidence of thrusts in the Ligurian Alps during Oligo-Miocene times over the TPB sediments (Hoogerduijn Strating et al. 1991; Piana et al. 1997) suggest that the compressional structures in the belts were still active during this time-span.
The Oligocene to Early Miocene basin was lying between the subsiding Po Plain `foredeep' in the north and the extensional Liguro-Provençal Basin in the SW. During this time-span the TPB was undergoing general NE-SW shortening.
During Late Oligocene-Early Miocene times, the eastern margin of the TPB experienced NE-SW shortening responsible for the NEverging Alto Monferrato thrusts (e.g. VGT in Fig. 1 ; Piana et al. 1997) and the overthrusting of the Ligurian units on to the Tuscan units along the Villalvernia-Varzi-Line (VVL in Fig. 1a ; Miletto & Polino 1992) . The same time-span corresponds with the activity period of the transpressive Rio Freddo Deformation Zone (RFDZ in Fig. 1a) , which has been interpreted as the superficial expression of a palaeo-Apenninic thrust (Piana 2000) . This phase of transpression and shortening falls within the palaeo-Apenninic phase of deformation, which in the Alpine domain coincides with the Insubric-Helvetic phase, caused mainly by the NW-SE AfricaEurope convergence (Laubscher 1991) . The Po Plain was also undergoing subsidence, allowing the deposition of a thick clastic succession probably connected to the TPB.
To the SW of the TPB, a NE-SW continental rift developed in Oligocene times between France/Spain and the Corsica-Sardinia block, leading to Late Oligocene crustal separation and generation of oceanic crust (e.g. Burrus 1984; Jolivet et al. 1999 ). Spreading and drifting ended in the Early Miocene with the shift of the extension site to the east of the Corsica-Sardinia block.
Tectonic and dynamic relationships between the TPB on one side and the Po Plain and Liguro-Provençal Basin on the other are still unclear. Small normal faults found in the south of the basin possibly could be associated with the Liguro-Provençal rifting. However, the clear predominance of compressional stresses during the Oligocene to Early Miocene TPB evolution suggests that the basin was essentially a part of the western Po Plain compressional system.
During the Middle-Late Miocene, the western Po Plain was undergoing roughly c.N-S-directed shortening, with the development of the southverging Milano belt (Jura-Lombardic deformation phase ; Laubscher 1992; Schumacher & Laubscher 1996) and strong subsidence. Between the Langhian and the Serravallian the NW Apennine were undergoing roughly NE-SW shortening, responsible for the emplacement of the Ligurian units on to the Modino-Cervarola and Umbro-Marchean units (Pedeapennine Thrust Front, Boccaletti et al. 1985) . On the western margin of the TPB in Middle Miocene to Pliocene times, active tectonic shortening was responsible (Saluzzo Basin; Fig. 1 ) for the formation of the Saluzzo fold (Pieri & Groppi 1981) . During the same time-span the eastern margin of the TPB was still affected by shortening (c.NW-SE) responsible for the shifting towards the north of the Alto Monferrato thrust fronts (Falletti et al. 1995) . By this time, deformation in the Ligurian Alps had ceased.
From the Pliocene to Quaternary, the NeoApenninic deformation phase is responsible for tectonic shortening leading to the formation of the Plio-Quaternary Padan thrust front (Fig. 1d) and for the translation towards the north of the Torino Hill (e.g. Piana & Polino 1995) and probably for the present-day TPB elevation.
Conclusion
The TPB, despite being located on top of an orogenic belt, subsided in Oligocene to Miocene times, allowing the deposition of up to 4 km of clastic sediments. Normal faults detected so far in the TPB are not enough to explain the total amount of subsidence (4-5 km) present in the TPB basin from Oligocene until Late Miocene times. Furthermore, no regional normal faults have been detected so far in the area. Small-scale normal faults detected in Oligocene-Miocene sediments could be related to the extensional phase responsible for the opening of the LiguroProvençal Basin.
The Miocene is characterized by general strong subsidence and NE-SW to NW-SE shortening. In particular, the Middle Miocene constitutes an important period in the evolution of the TPB, with an acceleration of subsidence under a prevalent NE-SW tectonic shortening. General shortening was active in the same timespan on the western margin of the Po Plain and in the Northern Apennine. In particular, NE-SW to NW-SE directions of shortening detected in TPB sediments fit well with the post-Eocene pattern of NE-SW arc-normal transport direction of the Western Alpine arc proposed by Platt et al. (1989) , and with the NE-SW and NW-SE directions of shortening detected in the Ligurian Alps (close to the boundary with the Northern Apennine) by Hoogerduijn Strating et al. (1991) . The latter authors have suggested a possible superposition of two displacement directions of different ages, and in particular proposed a Late Miocene age for the NW-SE shortening related to the development of the Monferrato culmination (Hoogerduijn Strating et al. 1991) , supporting our data. At this stage there is uncertainty exists regarding the mechanism responsible for the accommodation space in the TPB under prevalent tectonic shortening.
New preliminary NRM data show general 20°counterclockwise rotations of approximately Serravallian age. These new results show that the TPB was not affected by rotations during Tortonian to Quaternary times, despite ongoing shortening in the Apennine domain (e.g. Clari et al. 1995; Schumacher & Laubscher 1996) . Our data seem to be fairly consistent with rotations detected in the eastern and northern parts of the TPB (Thio 1988; Bormioli & Lanza 1995) and in the Northern Apennine for the Oligocene-Miocene time span (Muttoni et al. 2000) .
